Effects of ethacrynic acid and cystamine on sodium nitroprusside-induced relaxation, cyclic GMP levels and guanylate cyclase activity in rat aorta.
1. Ethacrynic acid, an agent that alkylates sulfhydryl residues, inhibited sodium nitroprusside- and 8-bromo cyclic GMP-induced relaxations. 2. Sodium nitroprusside-induced increased levels of cyclic GMP were unaltered by ethacrynic acid. 3. Concentrations of ethacrynic acid that inhibited sodium nitroprusside-induced relaxation did not affect sodium nitroprusside-activation of crude soluble and particulate fractions of guanylate cyclase, while a higher concentration of ethacrynic acid did inhibit the activation. 4. Cystamine, an agent that oxidizes sulfhydryl residues, inhibited sodium nitroprusside-activation of crude soluble and particulate fractions of guanylate cyclase. Exposure of intact rat aorta to cystamine inhibited basal guanylate cyclase activity in the particulate fraction but, in general, not in the soluble fraction. 5. These results are consistent with the hypothesis that vascular smooth muscle relaxation requires sulfhydryl groups. The sulfhydryl groups that presumably are alkylated by ethacrynic acid are not contained within guanylate cyclase and are involved at a regulatory step after the formation of cyclic GMP. The sulfhydryl groups altered by cystamine may be located on particulate guanylate cyclase and a role for particulate guanylate cyclase in nitrovasodilator-induced relaxation needs to be examined further.